*&. 



*oc?v& : "?' "S'.-^'-i 



sn 



3:^ 






^ -, t . "' -c=s: 



^ 



illlfflltlllllllllllllllllllllllilllilllllllllllllllllllHIIIIf^ 



Vol. XIII. 



I MARCH, 19lB 



Nd. 3 



Price, 10c. Per Coffir; Per Annum, $1.00; Foreign, $1.26. 



THE 



Hawaiian 




AND : 




A'^4#PITHLY MAGAZINE 






# 



OF 



Forestry, EntpSiology, Animal Indus- 
try, Hydrography and Agriculture 

ISSUED: UtfDER THE DIRECTION 

OF THE 

BOARD OF COMMISSIONERS OF AGRIGtJLTURE 

AND FORESTRY. 

PUBLISHED MONTHLY. 
Entered as second-class matter at the Post office, at Honolulu, Hawaii. 



ADDRESS ALU COMMUNICATIONS, TO 

DANIEL. LOQAN, 
EDITOR "THE FORESTER," 
A ; P. O. BOX 366, 

HONOLULU, H.T. ' ^ 

For business relating to advertising or subscriptions^ address 

Hawaiian Gazette Co., Ltd., Publisher's, 
217 S. King St,, Honolulu, Hawaii. • 



'H" 

n 



.*•'..* 



HT 



tin 



1 '.? * ' r; -"v 7 *VT* 



^'^" 



TABLE OF CONTENTS. 



I 

' PAGE 



New Commissioner of Board ; 63 

Division of Forestry j 64 

Division of Entomology ] 67 

Division of Animal Industry i 69 

Division of Hydrography I 73 

Commission Business 76 

Arbor Day, November 19, 1915 7S 

The Waiahole Tunnel Project 81 

Remedies for Two Current Pests £4 

Precinctive Flora of the Waianae Mountains, Oahu 85 



DIVISION OF FORESTRY. 

FOREST AND ORNAMENTAL TREE SEED AND SEEDLINGS FOR 
SALE AT THE GOVERNMENT NURSERY. 

The Division of Forestry keeps constantly on hand at the Govern- 
ment Nursery, seed and seedlings of the important native and introduced 
tree*. These are foil at prices just cove *ing the cost of collection or * 
growing. 

The list includes 1 )th forest and ornan sntal trees, such as Silk Oak, 
Koa, various species :f Eucalyptus, Golden and Pink Showers, Pride of 
Indii-, Poiiieiana, Ar,i«zi», etc. The pric* of the seed varies from 10 
to 50 cents per ounce. The seedlings may be had for 2% cents each, 
except a few kinds which are 5 cents. Seed of the various palms is also 
for sale; the price per 100 varying from $1.00 to $2.50. All seed is tested 
before being sent out, which insures its being good. 

All communications in regard to seed or trees should be addressed to 
David Haughs, Forest Nurseryman, Box 207, Honolulu, Hawaii. 

C. S. JUDD, 

Superintendent of Forestry. 



DIVISION OF ENTOMOLOGY, 

To give information about insects free of charge is one of the duties 
of this Division, and Hawaiian readers are hereby invited to make in- 
quiry in person and by mail. In order to be able to advise intelligently 
or send the right kind of useful insects for relief, we like and sometimes 
it is indispensable for us to see the insects suspected or caught in the act, 
also specimens of the injury. In a tin with a hole or two, or a wooden 
box specimens may be mailed by parcels post. When specimens are 
not accompanied by letter always write your name and address in the 
upper left-hand corner of the "*ckage. Address all communications 
SUPERINTENDENT DIVISION OF ENTOMOLOGY, P. O. BOX 20?, 
HONOLULU, HAWAII. 

EDW. M. EHRHORN, 
Superintendent of Entomology. 
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NEW COMMISSIONER OF BOARD. 



Mr. A. L. C. Atkinson was on January 27, 1916, appointed 
a Commissioner of the Board of Agriculture and Forestry by 
Governor Pinkham to fill the vacancy caused by the resigna- 
tion of Mr. Albert Waterhouse. Commissioner Atkinson comes 
into office with an intimate acquaintance of Territorial affairs 
and a special knowledge of animal industry that will be very 
helpful to the BoarcL* 



The vigorous campaign against bovine tuberculosis con- 
ducted by the DivigfBfc of Animal Industry resulted, at the 
end of 1915, in freeing 90 per cent of the local dairies from 
tubercular infection. It is safe to say that before another year 
passes this scourge will be almost completely, if not entirely, 
wiped out by the present vigorous method of testing, the 
segregation and slaughter of reactors, and the thorough disin- 
fection of premises which have harbored diseased cattle. 



The service rendered by Superintendent G. K. Larrison of 
the Division of Hydrography in assisting in locating the leak 
in the outlet pipe of the No. 4 Nuuanu reservoir should be 
followed up by the proper repairs in order to make the dam, 
which Mr. Larrison says is practically water-tight and abso- 
lutely safe, serve its greatest usefulness to the people of Ho- 
nolulu. 



The recent heavy kona rains inundated the Honolulu ani* 
mal quarantine station on the Ala Moana, but owing to the 
substantial construction of the kennels, taxed to their utmost 
with dogs in quarantine, the concrete foundations and the ele- 
vated sleeping floors, sickness and death among the dogs were 
avoided. 



The protection of the large block of native ohia and tree 
fern forest at .4 Miles on the Volcano road by proposed fenc- 
ing, now under contract as elsewhere reported, is another step 
in the proper administration of our forest reserves, the bene- 
fits of which will be appreciated in later years. 
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Superintendent Ehrhorn's remedies for cutworms and rose 
mildew, presented in this number, may be of timely assist- 
ance to those whose plants are at present afflicted with these 
pests. Advice on combating other pests will be gladly given, 
upon request, by the Division of Entomology. 



The importation of 50 Merino rams from Australia during 
December by the Parker Ranch is an indication of the modern 
progressiveness of the management of this ranch. 



Superintendent Larrison's article on the Waiahole tunnd 
project in this issue will be of interest to those readers to 
whom the accomplishment of great engineering feats appeal. 



DIVISION OF FORESTRY. 



Honolulu, January 17, 1916. 
Board of Commissioners of AgricultureMand Forestry. 

Gentlemen: — I respectfully submit the following routine 
report of the Division of Forestry for the month of Decem- 
ber, 1915: y x 

Government Land in IVaimalu Valley. 

In my report for November I mentioned my first trip to 
Waimalu valley, Oahu, to locate a small piece of government 
land, called Waholoa in the Ewa forest reserve. On Decem- 
ber 20, 1915, I made another visit to this land and secured evi- 
dence to refute the claim that it does r*pt belong to the gov- 
ernment. On December 22 the matter was referred to the 
Attorney General for adjustment. 

Claim of Thomas Makia, Waianae Reserve. 

Subsequent to my visit on November 30, 1915, to the Wai~ 
anae-kai forest reserve, when I served notice on Mr. Thomas 
Makia to move a portion of his fence, as instructed by the 
Board on November 4, I received a letter from his attorney 
stating that, previous to the inclusion of this land in the forest 
reserve, Mr. Makia had made application to purchase it under 
a preference right. Upon further inquiry at the Land Office 
1 found this to be so, although it was diametrically opposite 
to the statement which I had received, from the Land Com- 
missioner, in answer to my previous inquiry on the matter, 
and to the statement made to me on October 21, 1915, by Ma- 
kia himself that he claimed no legal right to the land. Under 
these developed circumstances there was, therefore, no ground 
on which the granting of a preference right to this land to Ma- 
kia could be opposed. Mr. Makia's attorney has, however, 
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instructed him to comply with the Board's requirement to 
move the fence. 

Hazvaii Trip. 

The matters investigated during my trip to Hawaii from 
December 9 to 11, 1915, have already been made the subject 
of a special report which has received your consideration. 
Briefly, this special report announced the completion of the 
hog-proof fence around Section B of the Olaa Forest Park re- 
serve, called the Koa Grove, at 29 Miles on the Volcano road ; 
the plan of fencing at once Section A of this reserve in the re- 
gion of 24 Miles ; the proposed elimination of some of the re- 
served narrow strips in Section C along the Volcano road, on 
which the native forest was mostly dead ; and the proposed 
creation of a new reserve to include wide strips of land in Wai- 
akea along the Volcano road. 

On this trip I also inspected the sub-nursery at Hilo, in 
charge of Br.Matthias Newell, and found everything satisfac- 
tory. 

Trees Planted in ipi 5. 

In order to obtain more complete information than in the 
past on the number of trees planted annually, I prepared and 
mailed out eighty-five reply postal cards to tree planters in the 
Territory on the last day of the year. The reply cards, most 
of which have already been returned, give not only the total 
number of trees planted during the calendar year 1915, but 
also the species, the purpose and the locations of planting, 
This complete information will make our statistical report on 
the subject of greater interest. 

Respectfully submitted, 

C. S. Judd, 
Superintendent of Forestry. 

Report of Forest Nurseryman. 

Honolulu, January 15, 1916. 

Superintendent of Forestry, Board of Agriculture and Fores- 
try : 

Dear Sir : — I herewith submit a report of the principal work 
done during the month of December, 1915: 
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Nursery. 

Distribution of Plants. 

In seed In boxes Pot grown. TotaL 

boxes, transplanted. 

Sold .... 575 575 

Gratis 2600 2147 4747 



2600 2722 5322 

Collections. 

Collections on account of plants sold amounted to $ 9.15 

Rent of Building, Nursery Grounds, for November 35.00 

Total $44.15 

Plantation Companies and Other Corporations. 

The distribution of plants under this heading is as follows : 
Trees in seed boxes, 15,000; in transplant boxes, 2,550; pot 
grown, 1,900; total, 19,450. 

Makiki Station. 

The work at this station has been principally transplanting 
and potting plants, mixing and sterilizing soil and doing other 
routine work. 

Honolulu Watershed. 

Owing to excessive rains a great deal of hoeing and weeding 
has had to be done. The men have been doing this work and 
practically all the recently planted trees have been gone over. 
During the month of January we intend doing more planting, 
also clearing of the lower end of Herring valley. 

Advice and Assistance. 

The writer has been requested to make calls and otherwise 
give advice and assistance as follows: 

Calls made to places in and around the city, 12; advice given 
by letter, 3; advice given by telephone, 14; people calling at 
the nursery, 9; total, 38. In addition to the above a number 
of tourists and others have called at the nursery for informa- 
tion and sample packages of seed. 

Respectfully submitted, 

David Haughs, 
Forest Nurseryman. 
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DIVISION OF ENTOMOLOGY. 



Honolulu, January 15, 1916. 
Board of Commissioners of Agriculture and Forestry. 

Gentlemen : — I respectfully submit my report of the work per- 
formed by the Division of Entomology for the month of Decem- 
ber, 1915, as follows: 

During the month 39 vessels arrived at the port of Honolulu 
of which 23 carried vegetable matter and one vessel moulding 
sand. 

Disposal Lots Parcels 

Passed as free from pests 1259 35,760 

Fumigated 1 1 

Burned 70 70 

Returned 4 4 



Total 1334 35,835 



Of these shipments 35,535 packages arrived as freight, 129 
packages as mail matter and 171 packages as baggage of passen- 
gers and immigrants. 

Rice and Bean Shipments. 

During the month 19,126 bags of rice and 1487 bags of beans 
arrived from Japan and 1132 bags of corn from Manchuria 
which, after thorough inspection, was passed as free from pests. 

Pests Intercepted. 

Fifty-four lots of fruit and 9 lots of vegetables were taken 
from passengers and immigrants coming from foreign countries 
and were destroyed by burning. A package of citrus fruit in the 
baggage of a Filipino when taken was found infested with a large 
scale insect (Pseudaonidia trilobitiformis). Some orchids in a 
shipment from New Jersey were infested with the orchid scales 
(Chrysomphalus biformis and Diaspis boisduvalii). One package 
of seeds and two packages of plants were found in the foreign 
mail and were returned to the sender by the postmaster as being 
unmailable under the ruling of the Federal Horticultural Board. 

Two shipments of beneficial insects were received from Mr. 
Fred Muir from Manila through this division and turned over 
to the H. S. P. A. after careful examination by the undersigned 
at the Planters' station. 
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Beneficial Insects. 

During the month of December the following parasites of 
fruit flies have been bred: 

Tetrastichus giffardii 13,500 

Diachasma f ullawayi 827 

Diachasma tryoni 598 

Total bred 14,925 



Including the usual number of parasites of the horn, house 
and stable fly, as well as the usual emergence of Opius humilis 
bred at the insectary, the following parasites were liberated in 
various sections: 

Tetrastichus giffardii 10,800 

Diachasma fullawayi 818 

Diachasma tryoni 601 

African Spalangia 600 

Philippine Spalangia 700 

African Hornfly 800 

Philippine pteromalid 500 

Total distributed 14,819 



The breeding of the mealybug parasite (Paraleptomastix 
abnormis) is kept up but on account of heavy rains these delicate 
parasites have not been liberated. 

Hilo Inspection. 

During the month of December Brother* Matthias Newell re- 
ports the arrival of seven steamers, six of which brought vege- 
table matter, and one sailing vessel bringing lumber. The fruit 
and vegetable shipments consisted of 237 lots and 5068 packages, 
all of which were found free from pests except two cases of 
turnips which had to be cleaned from dirt before passing them 
for delivery. 

The T. K. K. steamer Saiyo Maru arrived direct from Japan 
bringing 2250 bags of rice, 257 bags of beans and 10 bags of 
peanuts, all of which were found free from pests and passed. 

Inter-Island Inspection. 

During the month 64 steamers plying between Honolulu and 
the other islands were attended to. The following shipments 
were passed: 
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Taro 667 bags 

Plants 165 packages 

Vegetables 64 packages 

Fruit 11 packages 

Total passed 907 packages 

The following packages were refused shipment on account of 
infestation, and the plants on account of having undesirable soil 
attached to their roots : 

Plants 6 packages 

Fruit 12 packages 

Total refused shipment 18 packages 

Respectfully submitted, 

E. M. Ehrhorn, 
Superintendent of Entomology. 



DIVISION OF ANIMAL INDUSTRY. 



Honolulu, January 24, 1916. 

Board of Commissioners of Agriculture and Forestry. 

Gentlemen: — I beg to report on the work of the Division of 
Animal Industry for the month of December, 1915, as follows: 

Bovine Tuberculosis Control. 

As will be noted from the appended report of the Assistant 
Territorial Veterinarian, the annual testing of dairy stock for 
tuberculosis on the island of Oahu has been finished with a 
grand total of more than 7000 tests, 216 of which gave positive 
results. This means about 3 per cent, of reactors, or apparently 
an increase of one per cent, over last year's result, a condition 
which would be very discouraging were it not for the fact that 
not less than 45 reactors were encountered in herds tested this 
year for the first time, in other words in herds that, strictly 
speaking, cannot be called dairy cattle, but from which milch 
cows are drawn from time to time. If these herds, comprising 
672 head with nearly 7 per cent, of reactors, were deducted from 
the grand total, the percentage of reactors in general would be 
reduced to 2.7. When it is further remembered that 50 reactors 
were found in two dairies (see report for July) where no test- 
ing had been done for sixteen months, and where the disease, 
consequently, had spread rapidly, it will be found that taken all 
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together there is a decided improvement in the bovine tuber- 
culosis situation in the City and County of Honolulu. With the 
slaughter or segregation of all the reactors (see Dr. Case's re- 
port) and with the thorough disinfection of all the premises 
where reactors have been found, it may safely be claimed that 
at least 90 per cent, of the local dairies are now, at the end of 

1915, free from tubercular infection. 

Equally satisfactory conditions can be reported from the other 
islands where the new sanitary code of the Territorial Board of 
Health has supplied the long needed authority for a vigorous 
campaign against this disease. The three deputy Territorial 
veterinarians are now cooperating with the representatives of 
the said Board in their respective districts and no territorial 
dairy permit is issued until a certificate of tuberculin test has 
been issued by one of the deputies of this Board, and the react- 
ing animals removed. Under these conditions the complete eradi- 
cation of bovine tuberculosis will require only the cooperation 
of the owners of the few remaining herds where the infection 
still persists, in order to be an accomplished fact by the end of 

1916. The over-production of milk in certain localities speaks 
volumes in support of the contention adhered to by this Division 
that no hardships have resulted from the bovine anti-tuberculosis 
campaign, except possibly to milk consumers of the poorer 
classes. 

The Hog Cholera Situation. 

The three or four outbreaks of hog cholera reported on last 
month have all been suppressed by the aid of serum injections. 
First class market hogs are' now being produced in such num- 
bers as to cause a decided reduction in the price paid to pro- 
ducers, though hardly as yet in that paid by the consumer. If 
conditions continue along the same favorable lines of develop- 
ment, it will not be long before pork packing will have to be 
established here as a permanent industry. 

Considerable areas are now being planted to hog feed, or hog 
pastures, on all of the islands* and some satisfactory arrange- 
ment will undoubtedly result whereby hog raising (breeding) 
and hog feeding, on Oahu at least, will become two separate in- 
dustries according to the class of feed available. Swill or kitchen 
offal will always remain a more or less dangerous feed, for young 
animals especially, while on the other hand it is a highly nutri- 
tious and as a rule cheap feed when used intelligently. For 
young pigs, and often for brood sows, it should be used but 
sparingly, if at all, and the difficulty of keeping premises where 
swill is fed in a thoroughly sanitary condition also points to its 
most advantageous use as a feed for the more resistant classes 
of hogs. 

Pasture is practically indispensable for the economic raising 
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of pigs, and Sudan grass seems to be very promising for this 
purpose, though, of course, it can never take the place of alfalfa. 

A recent movement on the part of some of the local hog raisers 
to form an association would seem to be a step in the right 
direction. There are certain vexing questions in connection with 
this branch of the local live stock industry which can only be 
satisfactorily settled by obtaining the opinion and views of all 
the hog raisers in the Territory. Any desired reforms, expressed 
by a decided majority of a duly organized association/ would nat- 
urally receive the earnest consideration of the Commissioners of 
Agriculture and would constitute an assumption of responsibility 
for the consequences of such reforms as to facilitate a decision 
which otherwise might seem difficult or even risky. In many 
other ways such an association could be made of great economic 
value, in the purchase and exchange for instance of high priced 
breeding stock, the establishment of serum depositories, in coop- 
erative marketing or purchase of supplies, the dissemination of 
pamphlets or the circulation of standard works on hog breeding 
and feeding, and finally in obtaining certain agreed-upon ex- 
periments pertaining to hog raising carried out by the official 
agricultural and experiment stations and colleges. 

A new rule and regulations, designed to make more effective 
the Territorial statute requiring the early report of outbreaks 
of infectious diseases of animals, has been prepared and is now 
being circulated among the deputy Territorial veterinarians on 
the other islands for such suggestions as their respective observa- 
tions and experiences might lead them to consider advisable. 
When their replies have been received the entire subject will be 
submitted for the Board's consideration. 

Rabies in the United States. 

That the efforts of this Board to control the introduction of 
dogs into the Territory were timely will be seen from the fact 
that rabies has become endemic in Northern California, Oregon 
and Washington to such an extent as to require the aid of the 
federal authorities in its suppression. Bands of coyotes mad 
with the rabies virus are said to infest the districts mentioned, 
attacking any live being, whether human or animal, that they 
come near, and even entering farm yards, schools and houses in 
their frenzied efforts to relieve their insufferable pain by biting. 
The U. S. Congress has appropriated $50,000 and ordered all 
forest rangers in the three states mentioned to hunt the coyotes, 
skunks and dogs in the infected districts. 

In this connection it may be stated that more dogs have been 
arriving here of late, with tourists or returning visitors to the 
mainland, than at any previous period, and that the dog quaran- 
tine station at times has been taxed to its limits. When to this 
is added the fact that the torrential rains of the past few weeks 
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have at times practically inundated the station, it is safe to say 
that, except for the substantial construction of the kennels, the 
concrete foundations and the elevated sleeping floors, sickness 
and deaths could hardly have been avoided. The new hospital 
building also proved of great value in housing the more delicate 
animals and protecting them against the prolonged cold damp- 
ness of the period. As it is, no disease has made its appearance 
even though the mosquitoes have begun annoying the short-haired 
dogs to a considerable extent. If at least half of the kennels 
could be made mosquito proof, I believe it would be a defensible 
expenditure, as quite a number of dog owners are very anxious 
to have their pets protected against these pests, especially dog 
owners who have heard about the heart worm being transmitted 
by mosquitoes. 

Respectfully submitted, 

Victor A. Norgaard, 
Territorial Veterinarian. 

Report of Assistant Veterinarian. 

Honolulu, January 18, 1916. 

Dr. V. A. Norgaard, 

Chief of Division of Animal Industry. 

Sir : — I have the honor to report as follows for the month of 
December, 1915: 

Tuberculosis Control. 

During the past month the following dairy herds were tested: 

Tested. Passed. Condemned. 

Kawailoa 227 227 

Kahuku 810 804 6 

Malaekahana 319 318 1 

Mokuleia 359 357 2 

Honouliuli 4 4 

Kunia 641 639 2 

Waimanu 104 102 2 

F. de Mello 13 13 

M. Okomoto 7 7 . 

S. Saito 8 8 

F. Fugita 3 3 

From the above list it will be seen that a total of 2495 animals 
were tested, out of which number 2482 were passed and tagged, 
and 13 condemned and branded. 
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This finishes the annual tuberculin test for 1915, the total 
figures for which are as follows : 

Tested. Passed. Condemned. 

7004 6788 216 

The percentage of condemned animals being 3.08 per cent, or 
an apparent increase over 1914 of 1 per cent. This increase of 
condemned animals can be largely accounted for by the large total 
— 45 animals — condemned on ranches tested for the first time. 
Of the above 216 animals condemned, only 10 remain alive at the 
present writing and these are carefully segregated awaiting 
slaughter. 

Importation of Live Stock. 

S. S. Manoa, San Francisco: 25 cts. poultry, 2 cats, Dr. 
Huddy. 

S. S. Niagara, Vancouver: 1 dog, C. H. C. Hobson. 

S. S. Ventura, Sydney: 25 Merino rams, Parker Ranch. 

S. S. Matsonia, San Francisco : 32 cts. poultry, 1 dog, P. Col- 
lins. 

S. S. Lurline, San Francisco: 20 mules, Schuman Carriage 
Co.; 1 mule, Haw. Pres. Co.; 11 horses, C. Brewer & Co.; 1 
horse, W. F. Ex. Co. ; 2 horses, U. P. Transfer Co. ; 2 Holstein 
bulls, D. P. R. Isenberg; 1 Holstein bull, C. W. Lucas; 38 cts. 
poultry. 

S. S. Minnesotan, Seattle: 6 swine, 6 cows, 2 sheep, 25 mules, 
2 horses, 3 bulls, 11 heifers, A. L. Macpherson. 

vS. S. Manoa, San Francisco: 2 Duroc-Jersey boars, C. M. 
Cooke ; 1 monkey, W. F. Ex. Co. ; 41 cts. poultry, 2 Hampshire 
hogs, W. F. Ex. Co. 

S. S. Sonoma, Sydney: 25 Merino rams, Parker Ranch; 1 
cat, Mr. Jaeger. 

Respectfully submitted, 

Leonard N. Case, 
Assistant Territorial Veterinarian. 



DIVISION OF HYDROGRAPHY. 



Honolulu, January 17, 1916. 

Board of Commissioners of Agriculture and Forestry. 

Gentlemen : — The following report of operations of the Divi- 
sion of Hydrography during December, 1915, is submitted: 

Weather Conditions. 
The rainfall from December 1 to 24 was* light over nearly all 
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of the Territory. A heavy kona storm broke over the islands on 
the evening of the 24th and reached its maximum intensity on 
the 25th with rainfall above normal during the following four 
days. The heaviest rainfall on Oahu occurred at Waialua, 
6.90 inches, on December 28; and at Koloa, Kauai, 7.51 inches 
fell in 24 hours. 

Heavy gales caused much damage to shipping and property. 
The maximum wind velocity recorded at Honolulu was 34 miles 
per hour on the 27th and 28th. From the damage done at 
Schofield Barracks the wind velocity must have reached at least 
60 miles per hour. 

Streams, ditches and reservoirs are well supplied with water 
and there is plenty of water in sight for all purposes for the 
near future. 

Special Reports. 

A special report, relative to a suggested method of fixing 
water rental rates for future water licenses issued by the Ter- 
ritory of Hawaii, was made to the Governor of Hawaii at his 
request. 

A special report showing the quantities and valuation of Ter- 
ritorial waters on the islands of Kauai, Oahu and Maui was 
also prepared and submitted to the Commissioner of Public 
Lands at the request of the Governor of Hawaii. 

Special reports were also made to the Governor of Hawaii 
relative to the quantities and possible valuations of North Wailua 
and Waimea waters on the island of Kauai. 

Copies of all of the above reports are attached hereto. 

Special Investigations. 

At the request of Mr. T. F. Sedgwick, acting for the Oahu 
Loan Fund Commission, an investigation was made to determine 
the leakage and cause thereof from Reservoir No. 4 in the upper 
Nuuanu valley. 

This investigation proved undoubtedly that the greater part 
of the loss from this reservoir is due to a break in, or faulty con- 
struction of, the outlet pipe inside of the dam structure and that, 
should this leak be eliminated, this dam is practically watertight 
and is absolutely safe. A copy of the report of this investigation 
is attached hereto. 

Three days were spent on East Maui endeavoring to locate 
suitable sites for ditch measurement stations which will, in the 
future, produce accurate data as to the amounts of water diverted 
from Territorial lands under each of the five large water licenses 
now in effect. This investigation will be completed in January, 
1916. 
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Construction Work. 

Kauai, — The new continuous record stream measurement sta- 
tion on the Waialae branch of the Waimea river was completed 
and the record started on December 31, 1915. 

Oahu. — The cable foot-bridge on the Kalihi stream used for 
flood measurements was rebuilt. 

Operation and Maintenance Work. 

Kauai. — The trails leading to the high level stream measure- 
ment stations Qn the Waioli, Lumahai, and Wainiha streams 
were cleared and are now in good condition. Twenty-two stream 
and ditch measurements were made and 15 rain gauges were 
visited. A reconnaissance was made of the Kalama stream and 
two measurements were made. This stream may be diverted 
to serve some of the Kapaa homesteads. 

Oahu. — The discharge from the north or Waiahole portal of 
the Waiahole main tunnel was measured on December 21 and 
found to be about 8.0 million gallons per day. The discharge 
from the Waiawa portal at the same time was about 4.0 million 
gallons per day. Later reports indicate a still further decrease 
in the discharge from both portals. 

A reconnaissance of the ditches diverting water from the Nuu- 
anu stream was made. These data will be included in a report 
relative to surface water flow and utilization in the immediate 
vicinity of Honolulu, now being prepared. 

All stream, ditch and rainfall stations, excepting those in Ka- 
hanaiki and Kailua valleys, were visited. Twenty-three measure- 
ments were made at regular stream and ditch stations and seven 
miscellaneous measurements were made. 

Maui. — R. D. Klise, assistant engineer, spent the greater part 
of the month on East Maui, repairing and improving stream 
measurement stations, clearing trails, etc. 

C. T. Bailey, assistant engineer, and G. K. Larrison, superin- 
tendent, spent several days on reconnaissance to select locations 
for ditch measurement stations to be used for the determination 
of the amounts of water being diverted under the various Ter- 
ritorial water licenses. Four stream and ditch measurements 
were made. 

Hawaii. — H. A. R. Austin, junior engineer, spent the last week 
of the month on Hawaii collecting data and making measure- 
ments relative to waters owned by the Territory of Hawaii in 
the Kohala and Hamakua districts. This information will be 
used, in part, by the Territorial Attorney General's department 
in the near future. 

Rainfall Records. 

Annual rainfall records are being collected as rapidly as pos- 
sible, and should be available for the next monthly report. 
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January Plans. 

Kauai. — Collect and segregate all cooperative rainfall and 
ditch flow data available from private corporations. 

Establish new measurement stations on the Kekaha and Wai- 
mea ditches. 

Relocate the measurement station on the Lihue ditch to a 
more satisfactory location. 

Oahu. — Only routine operation and maintenance work will be 
done. 

Maui. — Complete repair work on East Maui and construct 
new continuous record measurement stations on the Olowalu and 
Ukumehame streams, which are owned by the Territory of 
Hawaii. 

The East Maui Irrigation Company is considering the installa- 
tion of a large number of stream measurement stations on the 
lower boundary of their "fee simple" land which lies above the 
Territorial lands which furnish water to the ditches of this com- 
pany under three water licenses, two of which terminate in 1917 
and 1919, respectively. The Wailuku Sugar Co. is also planning 
an intensive study of its water supply and distribution system. 

A consultation with the officials of these corporations will be 
held early in the month, relative to handling this work by coop- 
eration with this division. 

Hawaii. — Mr. Austin will complete his field work in the Ko- 
hala and Hamakua districts and his report will be submitted 
to the proper Territorial officials. 

Very respectfully, 

G. K. Larrison, 
Superintendent of Hydrography. 



COMMISSION BUSINESS. 



Extracts from Minutes of recent meetings of the Board of 
Agriculture and Forestry. 

^ November 4, 1915. — President Waterhouse presented the spe- 
cial report of the Superintendent of Forestry recommending the 
appointment of E. H. Hippie as forest ranger for Palolo, Manoa 
and Nuuanu valleys at a salary of twenty-five dollars a month. 
On motion of Mr. Rice, seconded by Mr. Dowsett and unani- 
mously carried, the recommendation was adopted to become 
effective on and after November 15, 1915. 

President Waterhouse presented the special report of the 
Superintendent of Forestry recommending the appointment of 
John Pililaau as forest ranger for the Waianae district, Oahu, 
at a salary of twenty dollars per month to take effect December 
1, 1915. On motion of Mr. von Holt, seconded by Mr. Rice and 
unanimously carried, the recommendation was adopted. 
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President Waterhouse presented a letter from the Superin- 
tendent of Forestry in re bids for construction of fence around 
Olaa Forest Park reserve, stating that the only bid received had 
been from A. J. W. MacKenzie for a total of $260.27. This he 
considered reasonable and recommended acceptance. On motion 
of Mr. Dowsett, seconded by Mr. von Holt and unanimously 
carried, the executive officer was authorized to accept the bid and 
enter into a contract with Mr. Mackenzie according to the speci- 
fications, it being understood that the Trustees of the Bishop 
Estate would pay for one-half of the cost of the fence where, for 
a distance of 707.7 feet, it coincides with the boundary of the 
Estate land of Keauhou. 

President Waterhouse presented a letter received from Mr. 
E. P. Low, requesting that he be given a hearing before the 
Board in regard to his occupation of the island of Kahoolawe. 
It was moved by Mr. Dowsett, seconded by Mr. Rice and unani- 
mously carried, that the executive officer be instructed to arrange 
for a meeting between this Board and Mr. Low at any mutually 
convenient time. 

December 2, 1915.— The President stated that Mr. Eben P. 
Low was in attendance by arrangement with the Board for a 
hearing on the question of his use and occupation of the island 
of Kahoolawe, and invited Mr. Low to make his statement. 
After a full discussion Mr. Low retired from the meeting. (A 
transcript of the hearing is on file with Kahoolawe matters in the 
Board files). After consideration it was moved by Mr. Dowsett, 
seconded by Mr. von Holt and unanimously carried, that the 
executive officer be authorized to interview Mr. Low and make 
a tentative proposition suggesting to him that, conditioned upon 
the removal by him of all goats and sheep from the island within 
90 days, the Board will at the end of that time consider a proposi- 
tion for Mr. Low's continued use of the island, the terms and 
conditions of such occupation and use to be determined upon 
only after the removal of all goats and sheep from the island to 
the satisfaction of the Board ; that after such interview the exec- 
utive officer prepare a letter to Mr. Low setting out the under- 
standing arrived at and submit same for the approval of the 
Board. 

January 6, 1916. — A transmittal letter from the executive offi- 
cer with a report from the Territorial veterinarian and an appli- 
cation from the President of the College of Hawaii requesting 
a modification of Rule VII of the Division of Animal Industry 
to permit inter-island shipment of pedigreed hogs belonging to 
the College of Hawaii, was submitted by the President. After 
consideration it was moved by Mr. Giffard, seconded by Mr. von 
Holt and unanimously carried, that no modification be made. 

The President submitted a letter from the executive officer 
transmitting an application from Mr. C. M. Hudson for exten- 
sion of 60 days' time under his permit to gather awa in the Puna 
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forest reserve, Hawaii. It appearing in the discussion that Mr. 
Hudson had been unable to locate any awa up to the present and 
that he was further hampered by weather conditions, on motion 
of Mr. von Holt, seconded by Mr. Giffard and unanimously car- 
ried, the request was granted. 

A special report from the Superintendent of Forestry on 
"Forest Conditions Along the Volcano Road," was submitted by 
the President together with specifications for fencing Olaa Forest 
Park reserve, Section A. Upon motion of Mr. von Holt, sec- 
onded by Mr. Giffard and unanimously carried, the specifications 
were approved and the Superintendent of Forestry authorized 
to proceed with the work. 

It was moved by Mr. Giffard, seconded by Mr. von Holt and 
unanimously carried that, in accordance with the recommendation 
of the Superintendent of Forestry, steps be taken to eliminate 
from Section C of the Olaa Forest Park reserve the 41 strips of 
land, 150 feet wide and from 150 to 2000 feet long on each side 
of the Volcano road between 18 and 22 Miles, subject, however, 
to first laying the matter before the Hilo Board of Trade. 

It was moved by Mr. von Holt, seconded by Mr. Giffard and 
unanimously carried, that the Superintendent of Forestry be 
authorized to proceed with an examination of the proposed new 
forest reserve on the land of Waiakea along the Volcano road 
and submit a detailed report. 

The President submitted for approval a letter prepared by the 
executive officer to Mr. Eben P. Low concerning the removal 
of goats and sheep from the island of Kahoolawe and the future 
administration of the island. On motion of Mr. von Holt, sec- 
onded by Mr.. Giffard and unanimously carried, the letter was 
approved and the executive officer was instructed to forward 
same to Mr. Low. 

The President submitted a recommendation from the Super- 
intendent of Entomology requesting that a commission be issued 
to Dr. H. L. Lyon as honorary plant pathologist for the Board. 
On motion of Mr. von Holt, seconded by Mr. Giffard and unani- 
mously carried, the President was authorized to issue the com- 
mission as recommended. 



ARBOR DAY, NOVEMBER ip, ipij. 



By C. S. Judd, Superintendent of Forestry. 

By proclamation of Governor Pinkham, Friday, November 19, 
1915, was declared Arbor Day and was appropriately celebrated 
by tree planting in many parts of the Territory and by special 
exercises at the schools, commemorative of the day. Rains 
somewhat interfered with tree distribution and with the actual 
planting, but did not dampen the ardor of school children and 
other tree planters on this day. 
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The total number of trees distributed from government nur- 
series for planting on this day, which was 21,248, has been ex- 
ceeded only on two previous Arbor Days, as shown by the fol- 
lowing table: 

Trees Distributed From Government Nurseries For Planting on 

Arbor Day. 

1905 3,554 

1906 2,580 

1907 1,524 

1908 15,703 

1909 63,614 

1910 30,482 

1911 11,508 

1912 13,645 

1913 11,961 

1914 17,575 

1915 21,248 

Total to date 193,394 

The distribution of trees and plants from government nurseries 
on Arbor Day, 1915, was as follows: 

Trees 

Government Nursery, Oahu 20,583 

Sub-Nursery, Homestead, Kauai 340 

Sub-Nursery, Hilo, Hawaii 325 



Total 21,248 

The trees and plants distributed on this day from the Govern- 
ment Nursery, Oahu, including trees distributed to schools on all 
islands, were sent out as follows: 

Trees 

Oahu, including Honolulu 11,052 

Kauai 3,129 

Maui . 3,048 

Hawaii 1,252 

Molokai 68 

Schools on all Islands 2,034 



Total 20,583 

The educational feature of Arbor Day is shown by the fol- 
lowing table of trees distributed from the Government Nursery, 
Oahu, to schools for planting on November" 19, 1915: 
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Trees 
Oahu, Honolulu school children who called personally for 

one tree each 1,350 

Oahu, Honolulu and neighborhood. ... 20 schools 567 

Oahu, Outside of Honolulu 3 " 40 

Maui 13 " 1,101 

Kauai 3 " 235 

Hawaii .' 2 " 67 

Molokai 1 " 24 



Totals 42 schools 3,384 

The other recipients of trees from the Government Nursery, 
Oahu, for planting on this Arbor Day, were homesteaders in the 
rural districts, army people on military posts, and individuals, 
and companies interested in planting trees for ornament, protec- 
tion, and wood production. 

The distribution, by species, from the Government Nursery, 
Oahu, for planting on this last Arbor Day was approximately as 
follows : 

Common Name. Scientific Name No. of Trees 

Araliaceae Brassaia actinophylla 600 

Blue gum Eucalyptus globulus 2,000 

Garland tree Melaleuca ericifolia 600 

Golden shower Cassia fistula 1,000 

Highland ironwood Casuarina quadrivalvis . . . 2,100 

Ironwood Casuarina equisetifolia. . . . 2,000 

Iyavaki PeltopHorum ferrugineum . 1,500 

Jacaranda Jacaranda mimosaej olia . . . 500 

Monterey cypress Cupressus macrocarpa. . . . 1,000 

Paper bark tree Melaleuca styphelioides. . . 600 

Pepper tree Schinus molle 1,000 

Pink and white shower. . .Cassia nodosa 1,000 

Pink shower Cassia grandis 900 

Royal poinciana Poinciana regia 1,000 

Silk oak Grevillea robusta 1,500 

St.. Thomas tree Bauhinia foment osa 783 

Swamp mahogany Eucalyptus robusta 2,500 

20,583 
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THE WAIAHOLE TUNNEL PROJECT. 



By G. K. Larrison, Superintendent of Hydrography. 

The largest hydraulic engineering project ever undertaken in 
the Hawaiian Islands was practically completed when the two 
headings of the main tunnel of the Waiahole Water Company's 
great irrigation project on Oahu met on December 22, 1915. 

Why It Was Built. 

The industrial condition which brought this project to com- 
pletion was, briefly, the necessity for bringing the perennial moun- 
tain streams from the. windward side of Oahu, where there is 
little need of them, through the rough Koolau mountain range 
which forms the backbone of the island, to irrigate the broad, 
rich, semi-arid sugar lands surrounding Pearl Harbor. 

Mother nature who rules so harmoniously when not tampered 
with by mankind, evidently did not consider the sugar industry 
in her plans when she arranged her layout of sunshine, rain and 
soil on the various islands, for she usually put the soil most 
suited for sugar and the sunshine on one side of the island and 
the abundant rainfall so necessary for sugar cane growth on the 
other. 

The discovery of an apparently abundant supply of artesian 
and ground water on leeward Oahu which could be profitably 
pumped to serve the fields seemed to solve the problem, until 
the belief that this water supply was inexhaustible resulted in so 
many wells being driven that the water not only rapidly de- 
creased in quantity, but deteriorated in quality. As the fields 
were extended to higher elevations the cost of pumping became 
so high and the quality of the water so low that the project of 
bringing the abundant and pure mountain surface waters from 
the windward side was developed. 

The plan decided upon was to gather up the mountain streams 
along the windward side from the Waiahole to the Kahana val- 
leys and to bring these via a long tunnel through the mountain 
range to a point where the water could be delivered to the Oahu 
plantation fields. It was planned not only to use the pure moun- 
tain water to mix with and rotate with the pumped water which 
could still be profitably pumped to serve the low lying fields and 
to eliminate the necessity of costly pumping to the high level 
fields, but also to bring under cultivation an additional area of 
about 3800 acres above the old fields. 

The Surface Water Supply. 

The greatest water supply producing area on Oahu includes 
the windward valleys of Waiahole, Waikarfe, Kahana and Puna- 
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luu. None of the other streams on Oahu have discharges during 
dry weather in excess of three million gallons daily at elevations 
of five hundred feet or more above sea level. The Kahana 
stream has probably the greatest low water flow, while the low 
flows of the Waiahole and Punaluu streams are nearly as large. 
The Waikane stream is much smaller, but as it lies between the 
Waiahole and Kahana, its comparatively small flow is of con- 
siderable importance in augmenting the flow of the three larger 
streams. The flood discharges of all of these streams are very 
high and of much more frequent occurrence than on the leeward 
side of the island. 

The rainfall along the windward palis of these valleys is prob- 
ably about twice that on the corresponding slopes on the leeward 
side of the Koolau range. On account of topographic and 
geologic conditions, however, the percentage of surface run-off 
to rainfall on the windward side is much greater than on the 
leeward side. It is estimated that at least fifty per cent, of the 
rainfall on the leeward side becomes ground water which sup- 
plies the various and separate artesian supplies of the leeward 
valleys. It is probable that formerly a much larger proportion of 
the rainfall on the windward side became ground water, a large 
part of which appeared as springs in the lower valleys and near 
sea level. Erosion apparently has eaten into the upper reaches 
of these valleys until the old porous surface strata have largely 
disappeared and the hard, water-impervious strata beneath have 
been exposed. As a result, these windward valleys have now- 
exposed many high level springs which bring to the surface un- 
derground water courses that formerly came to the surface at 
lower levels, or below sea level. The result has produced a much 
higher low water flow from the upper reaches of these valleys 
than at other localities on the island. 

The Waiahole Water Company's project will divert the surface 
flow from the Waiahole, Waianu, Waikane and Kahana valleys 
at an elevation of from 800 to 753 feet above sea level. From 
available data it is estimated that the average low water flow 
diverted will be about thirty million gallons per day, and that 
the average yearly flow will be between forty and fifty million 
gallons per day. The frequent flood run-off will undoubtedly 
amount to more than the capacity of the project, which is 125 
million gallons per day. 

Underground Water. 

The north, or windward, portal of the main tunnel was located 
directly under the main springs which furnish the low flow of 
the Waiahole stream. It was anticipated that the tunnel would 
encounter the underground channels which fed these springs and 
the main tunnel was started about three feet below grade and 
was gradually worked up to the real tunnel grade, to allow the 



83 

water to drain out by gravity from the first thousand feet of the 
tunnel. A hydro-electric power plant operated by this water 
was installed in the valley below. The water encountered, in- 
stead of reaching a maximum of about ten or twelve million 
gallons per day as was expected, far exceeded this estimate, and 
as the bore progressed the amount of water increased until large 
syphons had to be installed to keep the water from driving out 
the workers. On June 26, 1914, when the north side bore had 
reached a point about 1700 feet from the surface the water had 
increased to about forty million gallons per day and the work 
on the north side had to be stopped on this account. 

Early in November, 1914, the flow began to decrease and this 
decrease has continued more or less gradually until on Novem- 
ber 20, 1915, it reached about eight million gallons daily, which 
is but two million gallons per day in excess of the former low 
water flow from the Waiahole springs. This flow measured 
about the same until January 26, 1916, when the last measure- 
ment was made. 

In the south end of the tunnel little water was encountered 
until about March, 1915, when the heading was about ten thou- 
sand feet, in from the portal ; the maximum discharge of about 
fifteen million gallons was encountered about July 20th, and 
after that date the flow gradually decreased to about four mil- 
lion gallons daily about December 11. 

From present indications it is evident that little inflow within 
the main tunnel is to be expected in addition to the -flow of from 
six to eight million gallons daily, which formerly appeared as the 
Waiahole springs. 

Principal Features of Project. 

Main Tunnel — Length, 14,567 feet; elevation above sea level, 
north portal about 750 feet and south portal about 725 feet; 
gradient 02 per cent, or two in one thousand. Cross section, 
bottom width 7.0 feet; maximum depth of water 5.0 feet; water 
surface width 8.0 feet. Total depth 7.5 feet. Maximum capaci- 
ty 125 million gallons daily. 

North Side Tunnels — Total length 24,621 feet. Gradient and 
cross section the same as main tunnel. 

South Side Tunnels, Ditches and Structures — Tunnels have 
gradient of 1.3 in 1000 and the same cross section as main tunnel. 
Length 19,211 feet. Open ditches, length 18,580 feet. Inverted 
syphons, total length, 72-inch and 78-inch diameters, about 4000 
feet. 

The work was started in January, 1913, and the water will 
be turned into the tunnel about May 1, 1916. 

The total cost of the project is said to be about $2,300,000. 



84 
REMEDIES FOR TWO CURRENT PESTS. 



By E. M. Ehrhorn, Superintendent of Entomology. 

Cutworms Damaging Vegetables and Young Plants in the 
Flower Garden. 

Complaint comes to the Division of Entomology of young 
plants and vegetables being damaged or killed by worms which 
are found curled up in the soil about the plants. These are cut- 
worms, the larvae of owlet moths. Searching for the worms 
around the plants and killing them will naturally check their 
ravages. The following poison bait placed about the plants in 
small quantities will attract the cutworms and will readily kill 
them. Use the following ingredients : 

Parisgreen, y 2 pound, 
Molasses, *4 gallon, 
Bran, 10 pounds. 

Mix the parisgreen and bran dry, seeing that they are thoroughly 
mixed. Add the molasses and just enough water to moisten the 
mass. Place the mixture about the plants in small quantities, 
from a teaspoonful to a tablespoonful. Care must be taken to 
keep domestic animals, chickens or small children away from 
the poison. 

Rose Mildeiv. 

Many tea roses now show a white powdery or mealy sub- 
stance on the young foliage. This is the powdery mildew, a very 
common fungus of various plants. When first noticed it can be 
checked by dusting the plants with dry powdered or sublime sul- 
phur. In very bad cases where the fungus has been allowed to 
spread for some time, the following remedy will give good 
results : 

Dissolve 1 oz. of copper sulphate (blue stone) in 1 pint of hot 
water. Dissolve 2 oz. of carbonate of soda (sal soda) in 1 pint 
of hot water. Mix the two solutions and let stand for a few 
hours, then add \y 2 liquid ounces of ammonia and add enough 
water to make \y 2 gallons of spray mixture with which to spray 
the plants thoroughly. Repeat the spraying again in two or three 
days if the plants were badly infested. 
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PRECINCTIVE FLORA OF THE WAIANAE MOUN- 
TAINS, OAHU. 



An Annotated Reference List of Seventy Species and 

Varieties. 



By Vaughan MacCaughey. 

The island of Oahu is made up of two mountain masses, the 
remnants of former gigantic volcanic domes, designated by the 
native names — Waianaes and Koolaus. Although now forming 
a single island, there is abundant evidence, both geological and 
biologic, to indicate that these masses at one time in the history 
of the Oahu region formed two distinct islands. The Waianae 
Range is very much older than the Koolaus, and undoubtedly 
existed as an island long before the Koolau dome emerged from 
the sea. For more extended accounts of the very interesting 
geologic history of the Waianaes, see Hitchcock, Hawaii and Its 
Volcanoes, and Bryan, Evidences of the Deep Submergence of 
the Waianaes, in Thrum's Annual for 1916. 

As a result of these geological mutations and the topographic 
and climatic changes that have developed therefrom, there are 
many species of plants that are highly precinctive on Oahu. Of 
these a notable number are confined almost exclusively to certain 
portions of the Waianaes. The author, in connection with 
botanical instruction at the College of Hawaii, has had occasion 
to make numerous field excursions into the Waianae Range, and 
to take parties of college students into these mountains. The 
following list has been prepared for purposes of convenient ref- 
erence, and has proven of value in connection with this field 
work. Unless otherwise noted the species are endemic : 

1. Alectryon macrococcns, Radlk ; "Mahoe." Soap-tree Fami- 
ly ; Kauai to Maui ; xerophytic ; on Oahu only in Makaha Valley ; 
medium tree. 

2. Alphitonia excelsa, Reiss ; "Kauila!' Tree (medium to 
large). Buckthorn Family; rare; all islands; on Oahu, Wai- 
anaes only; xerophytic; species occurs throughout Australasia 
and Polynesia. 

3. Alsinidendron trinerve, Mann. Pink Family; summit and 
western slope of Kaala only; erect undershrub; sepals greenish- 
red. 

4. Bobea Htpokeri, Hillebd. ; " Ahakea." Madder Family; 
Oahu only, rare, Wailupe and Makaleha; tall shrub or small 
tree; flowers greenish-yellow. 

5. Breweria Menziesii, Benth & Hook. Convolvulus Family; 
Oahu to Maui; rare; on Oahu only Kaala and Wailupe; a 
diffuse woody twiner; flowers greenish. 

6. Campylotheca micrantha, Cassin. Composite Family ; spe- 
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cies occurs Oahu to Hawaii; certain varieties peculiar to Wai- 
anaes; shrubby. 

7. Cheirodendron Gaudichaudii (DC.) Seem; "Olapa." 
Large tree. Aralia Family; all islands; var. peculiar to Kaala 
and Niihau. 

8. Cheirodendron platyphyllum (Hook & Arn.) Seem. 
Kauai, Kaala and. Konahuanui only; stunted tree. 

9. Chrysophyllum Polynesicum, Hillebd. "Keahi." Sapota 
Family; Oahu, Molokai, Lanai; on Oahu only Wailupe and 
Makaleha; small tree; xerophyte. 

10. Clermontia macrocarpa, Gaud. var. cymosa. Lobelia 
Family ; species common all islands ; variety only on slopes of 
Kaala; tall shrub or small tree, flowers yellowish-green. 

11. Cryptocarya Mannii, Hillebd.; "Hollo." Shrub or tree. 
Laurel Family. Kauai and Waianaes only. 

12. Cyanea superba, Gray. Lobelia Family; Oahu only, 
Waianaes, Niu and Wailupe; trunk 12-16 feet; flowers white or 
cream. 

13. Cyrtandra Lessoniana, Gaud. Gesneria Family; Oahu 
only; certain varieties only in Waianaes; erect shrub; flowers 
white. A number of other Cyrtandras occur in the Waianaes. 

14. Delissia sinuata, Hillebrd. Lobelia Family; Oahu and 
Lanai ; on Oahu Makaleha only ; stem 2-4 feet ; flowers white. 

15.' Eugenia rariHora Benth. var. parvifolia. Myrtle Family; 
very rare; species on Oahu and Maui only; variety on Kaala 
only; a tall shrub. 

16. Gardenia Brighami, Mann ; "Nau." Madder Family ; 
xerophytic; all islands, but rare on Oahu; Nuuanu and Maka- 
leha Valleys only; shrub or small tree. 

17. Gouania orbicularis, Walp. Buckthorn Family; Waia- 
naes only; tall shrub. 

18. Gouania vitifolia, Gray. Buckthorn Family; Waianaes 
only; prostrate shrub. 

19. Gouldia hirtella, Hillebrd. Madder Family ; only on Wai- 
aleale plateau and Kaala; an erect shrub; flowers purplish. 

20. Gouldia macrocarpa, Hillebrd. Madder Family; Kauai 
and Kaala only; a small gnarled tree. 

21. Gouldia terminalis, Hillebrd. Madder Family; Oahu to 
Hawaii ; on Oahu in Waianaes ; a tall rambling shrub. 

22. Gunnera petaloidca, Gaud ; "Ape." Haloragidaceae ; all 
islands ; Oahu, Kaala only ; enormous perennial herb. 

23. Hesperomannia arborescens, Gray. var. Oahuensis. Com- 
posite Family ; species occurs in Koolaus ; variety only in the 
Waianaes; a tree, 20-30 feet. 

24. Hibiscus Brackenridgei. Gray. Mallow Family; rare. 
Oahu, Maui, Lanai; Makaleha; erect shrub, flowers yellow. 

25. Hillebrandia Sandwicensis, Oliver; "Pua tnaka-nui" 
Begonia Family; Kauai to Maui; on Oahu, Kaala only; succu- 
lent herb, flowers, showy pink. 
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26. Isodendrion longifolium, Gray. Violet Family; Kauai 
and Kaala only ; tall shrub ; flowers purple- white. 

27. Isodendrion pyrifolium, Gray; ' Au-paka." Violet Fami- 
ly; all islands; Oahu, Waianaes only. Spreading shrub; flowers 
greenish white. 

28. Kadua cordata. Cham. & Schl. Madder Family; Oahu 
and Kauai ; on Oahu only Waianaes and Niu ; a spreading shrub. 

29. Kadua glomerata, Hook and Arn. Madder Family; 
Kauai to Hawaii ; on Oahu only in Waianaes ; a rambling shrub, 
flowers greenish-yellow. 

30. Kadua parvula, Gray. Madder Family; Makaha Valley 
only ; an erect shrub ; flowers white. There are several other 
Kaduas in the Waianaes. 

31. Lepidium arbuscula, Hillebd. Mustard Family. Oahu 
only; here only on dry open ridges of the Waianaes, (Makaha). 
Gnarled shrub; flowers whitish. 

33. Lipochaeta tenuifolia, Gray. Composite Family; Makaha 
Valley only ; herbaceous perennial. 

34. Lobelia yuccoides, Hillebd. Lobelia Family; Kauai and 
Oahu, 2000-3000 feet; on Oahu only in Waianaes; trunk simple, 
4-6 feet high. 

35. Mezoneurum Kauaiense, (Mann). Legume Family; all 
islands ; on Oahu, Waianaes and Wailupe. 

36. Morinda trimera, Hillebrd. "Noni kua-hiwi." Madder 
Family ; on Oahu and Maui ; on Oahu, Mt. Pua-kea only ; a small 
tree, very rare. 

37. . Neraudia melastomae folia, Gaud. "Oloa." Nettle Fam- 
ily; species on all islands, xerophytic; several varieties only in 
Waianaes ; a low shrub. 

38. Nothocestrum latifolium, Gray. "Aiea." Potato Fam- 
ily ; Kauai to Maui ; on Oahu only in arid Waianaes ; a small tree ; 
xerophyte; flowers greenish-yellow. 

39. Nototrichium Sandwicense, Hillebd. "Kului." Shrub or 
tree. Amaranth Family; xerophyte; all islands. 

40. Pelea elliptica, Hillebrd. Small tree. Rue Family; 
Oahu, Maui and Molokai; on Oahu, Waianaes and Niu only. 

41. Pelea pallida, Hillebrd. Small tree. Rue Family; Kaala 
only. 

42. Phyllostegia mollis, Benth. Mint Family ; Oahu to Maui ; 
on Oahu in Waianaes only ; suberect herb ; flowers pinkish white. 

43. Pittosporum cauliftorum, Mann. "Hoawa!' Shrub. Pit- 
tosporum Family. Waianaes only. 

44. Platydesma companulata, Mann. var. pallida. Small tree. 
Rue Family; Kaala and Maui only. 

45. Pseudomorus Brunoniana (Eudl.). Bureau; "Ai-ai." 
Tree. Mulberry Family ; Waianaes and Wailupe ; all islands ; 
not endemic. 

46. Pteralyxia macrocarpa (Bod.) K. Sgh. "Kaulu." Small 



tree. Dogbane Family; Oahu only, Nuuanu and Makaleha Val- 
leys; fruits bright red; rare. 

47. Pterotropia Kauaiensis, Hillebd. Aralia Family; Kauai 
and Oahu ; on Oahu, Kaala and western Koolaus only ; tall tree. 

48. Ranunculus Mauiensis, Gray. "Makou." Buttercup 
Family; all islands; on Oahu on Kaala only. Herbaceous peren- 
nial, spreading; flowers yellow. 

49. Rollandia calycina, G. Don. Lobelia Family; Oahu only, 
Kaala and Waiolani; trunk simple, 4-6 feet high; flowers dark 
purple. Several other Rollandias occur in the Waianaes. 

50. Rumex albescens, Hillebd. Polygonum Family; Kauai 
and Oahu ; Kaala ; low decumbent herbs. 

51. Sapindus Oahuensis, Hillebrd. " Aulu" Soap tree Fam- 
ily; Kauai and Oahu only, Waianaes, very rare in Koolaus 
(Niu) ; medium tree. 

52. Scaevola Chamissoniana, Gaud. Goodenia Family; spe- 
cies Kauai to Hawaii; certain varieties only in Waianaes; small 
shrub; flowers white, purple-streaked. 

53. Schiedea Hookeri, Gray. Pink Family; Waianaes only, 
Makaha and Makaleha; weak, decumbent herb. 

54. Schiedea Kaalae, Wawra. Pink Family; Kaala only; 
woody shrub. 

55. Schiedea ligustrina, Cham. & Schl. Pink Family; Wai- 
anaes only; small erect shrub. 

56. Schiedea Nuttallii, Hook. Pink Family ; all islands ; on 
Oahu, Kaala and Niu ; spreading shrub ; sepals green. 

57. Schiedea pubescens, Hillebd. Pink Family; Oahu, Mo- 
lokai, and Maui; on Oahu, Kaala only. Shrubby, spreading; 
sepals purple. 

58. Sicyos microcarpus, Mann. Cucumber Family; Kauai 
and Oahu ; on Oahu only in Waianaes ; weak prostrate or climb- 
ing herb. 

59. Sicyos pachycarpus, Hook & Arn. Cucumber Family; 
Kauai and Oahu; Diamond Head, Honolulu, and the Waianaes; 
a climbing or prostrate herb. 

60. Sideroxylou spathulatum, Hillbd. Var. densWorum. 
Sapota Family; species occurs on Maui and Lanai, variety only 
on Kaala ; small tree ; flowers rusty-tomentose. 

61. Silene anglica L. English Catchfly. Pink Family; Kauai 
and Kaala ; a small annual weed naturalized from Europe ; occurs 
in nearly all warm temperate regions. 

Sponia — see Trema. 

62. Stenogyne Kaalae, Wawra. Mint Family; Waianaes 
only; prostrate, shrubby; flowers purple-red. 

63. Tetramolopium tenerrimum, Nees. Composite Family; 
Oahu, Makaha Valley; low decumbent shrub; rays white, disk 
purple. 

64. Tetraplasandra Kaalae (Hillebrd.) Harms. Aralia Fam- 
ily; recorded only from top of Kaala, 4000 feet; a small tree. 
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65. Tetraplasandra meiandra (Hillebrd). Harms. Aralia 
Family; Oahu and Hawaii; certain varieties only in the Wai- 
anaes; a small tree. 

66. Trema amboinensis, Blume. Tree. Elm Family; north- 
ern slopes of Kaala; Manoa, Molokai. Rare; no native name. 
No other localities in these islands; not endemic. 

67. Urera Kaalae, Wawra. Opuhe. Nettle Family. Shrub. 
Mt. Pua-kea, Waianaes. No other record. 

68. Vigna Oahuensis, Vogel. Legume Family; Oahu and 
Kauai; on Oahu, Waianaes only; twining herb; flowers yellow. 

69. Viola helioscopis, Hillebrd. Violet Family; Waianaes 
only; Makaha. Shrub; large snow-white waxy flowers. 

70. Zanthoxylum Mauiense, Mann. var. Small* tree. Rue 
Family; species occurs on Oahu, Maui, Molokai, Lanai; var. 
only from Kaala. 



^Illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllli: 




= Catye Address : ' ' GUANO ' ' = 

S Codes Used: ABC 5th Edition, Lieber's, Western Union, Excelsior E 

1 1 Pacific Guano & Fertilizer Go. | 

= Honolulu, T. H. Los Angeles San Francisco, Gal. ■«■ 

§ MANUFACTURERS AND DEALERS IN = 




Commercial Fertilizers 

Sulphuric Acid, Phosphoric Acid 

Superphosphates 



Neats Foot Oil 
Tallow 
Nitrate Soda 
Sulphate Ammonia 
Sulphate Potash 



Muriate Potash 

Bone Ash 

Bone Meal 

Animal and Willow Charcoal 

Fish and Bat Guano 



POULTRY FOODS 



Honolulu Address: 
2365 N. KING STREET 



San Francisco Address: 
343 SANSOME STREET 



^iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiin; 



^IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

E OFFICERS E 

= E. Faxon Bishop, President Richard Ivers, Secretary E 

E Geo, H. Robertson, Vice-Pres., E. A. R. Boss, Treasurer 5 

E and Manager D. G. May, Auditor = 

E DIBECTaRS: S 

E J. R. Gait, Director R. A. Cooke, Director = 

5 Geo. R. Carter, Director A. Gtartley, Director E 

E 0. H. Cooke, Director E 



C. BREWER & CO. Ltd. 

ESTABLISHED 1826 

Sugar Factors 

Shipping and Commission 

Merchants 



REPRESENTING 
OCEANIC STEAMSHIP COMPANY 



SUGAR PLANTATIONS 

Olowalu Company 
Hilo Sugar Company 
Onomea Sugar Company 
Honomu Sugar Company 
Wailuku Sugar Company 
Pepeekeo Sugar Company 
Waimanalo Sugar Company 
Hakalau Plantation Company 
Honolulu Plantation Company 
Hawaiian Agricultural Co. 
Kftauea Sugar Plantation Co 
Paauhau Sugar Plantation Co. 



INSURANCE 
London Assurance Corporation 
Royal Insurance Co., of Liverpool 
Caledonian Ins. Co., of Edinburgh 
Scottish Union & Nat. Ins. Co. 
American & Foreign Marine 

Insurance Company 
Commercial Union Assurance Co., 

of London 

GENERAL AGENTS 
Kapapala Ranch 
Nippon Tusen Kadsha S. S. Co. 
Baldwin Locomotive Works 
Thomas Pineapple Company 



= Hutchinson Sugar Plantation Co. Pacific Coast Steamship Co. 



=-1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 IT^ 



lillllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!£ 




01 



li 



Bank of Hawaii 

Building 

Fort and Merchant 

Streets 



CAPITAL SURPLUS = 
OVER $1,350,000 = 



Commercial Department = 

Learn the use of a E 

Checking Account and = 

Banking by Mail. E 

Savings Department E 

With $1 open a Sav- = 

ing Account, bearing = 

interest for vacation E 

expenses or for other E 

= . special purpose. = 

7Ji»iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii»iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiin 

SJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHi 

| Union Feed Co., Ltd. j 

E Dealers in E 

I HAY AND GRAIN | 

E and Manufacturers of 5 

| ALGAROBA FEED | 

E (A substitute for Oats and Rolled Barley) = 

I PARTICULAR ATTENTION PAID TO E 

| SHIPPING ORDERS E 

| ISLAND ORDERS SOLICITED | 

.= Sole Agents for the Territory for E 

| Pratt's Celebrated Horse, Cattle and Poultry | 

E Remedies E 

E Warehouse and Office: KAKAAKO | 

E P. O. Box 247 HONOLULU, T. H. Phone 3468 E 



^IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIlin 



£Ulllllllllllllllllll|||||||||ll||||||||||||||||||||||||||||||||||||||||||||||||||||lllllllll!i 

= E 

| When planning to take your | 

| vacation or a trip to San Fran- | 

1 cisco, make your reservations on | 

1 a Matson Line steamer - finest | 

| accommodations and cuisine. | 

1 FOR FULL PARTICULARS APPLY TO | 

| Castle $ Cooke, Ltd. | 

§ HONOLULU AGENTS S 



§ FOR = 

I FIRE, LIFE, MARINE, | 

I AUTOMOBILE AND f 

j TOURISTS' BAGGAGE | 

I INSURANCE | 

| CALL ON 1 

I Castle $ Cooke, Ctd. | 

| HONOLULU. HAWAII 1 

'iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiii: 



illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllliu: 



J. M. DOWSETT 

AGENT 

Hartford Fire Insurance Co. 

OF HARTFORD, CONN. 



Westchester Fire Insurance Co. 

OF NEW YORK. 



E Merchant St. : Honolulu, T. H. E 

FTi 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 r^ 

Siiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiu 

I GARDEN AND FARM TOOLS AND IMPLEMENTS | 

E To do good farming you must have up-to-date tools = 

E to work with. We Garry a most complete line of every- = 

s- thing needed by the small or large farmer, from the E 

E smallest hand trowel to the largest cane plow. We E 

E also have a good assortment of Hand, Bucket or Bar- E 

E rel Sprayers. Our assortment of Hoes, Shovels, E 

E Spades, Mattocks, Rakes, Garden Shears, Lawn Mow- E 

E ers, Garden Hose, and other things that are needed E 

E daily about the farm or garden, is most complete and E 

= our stock large. E 

1 E. O. HALL &r SON, LTD. 1 

JZ KING AND FORT STREETS, HONOLULU E 

^iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiin^ 



OFFICERS AND STAFF OF THE BOARD OF COMMIS- 
SIONERS OF AGRICULTURE AND FORESTRY. 

(1916) 
COMMISSIONERS. 

Arthur H. Rice, President v 
Walter M. Giffard * J. M. Dowsett 

II. M. von Holt 

DIVISION OF FORESTRY. 

Charles S. Judd, Superintendent of Forestry and Chief Fire Warden; also 

Executive Officer of Board, 
David Haughs, Forest Nurseryman. 
Joseph F. Rock, Consulting Botanist. 

Bro. Matthias Newell, in charge of Sub-Nursery at Hilo, Hawaii. 
Walter D. McBryde, in charge of Sub-Nursery at Homestead, Kauai. 
David Kapihe, Forest Banger for Tantalus. 
E. H. Hippie, Forest Banger for Palolo, Manoa, and Nuuanu. 
John Pililaau, Forest Banger for Waianae. 
Kaina D. Loveil, Forest Banger for Kauai. 

DIVISION OF ENTOMOLOGY. 

Edward M. Ehrhorn, Superintendent of Entomology and Chief Plant In- 
spector. 
D. B. Kuhns, Assistant Plant Inspector. 
David T. Fullaway, Field Entomologist. 
Bro. M. Newell, Fruit and Plant Inspector, Hilo, Hawaii. 



E. E. Madden, 

E. R. Bivens, 

W. D. McBryde, I Honorary Plant , 

Dr. W. B. Deas, f Inspector at * 

Capt. C. F. Turner, 

G. C. Munro, 



Mahulcona, Hawaii 
Kahului, Maui. 
Koloa, Kauai, 
liana, Maui. 
Kaanapali, Maui. 
Manele, Lanai. 



DIVISION OF ANIMAL INDUSTRY. 

Victor A. Norgaard, Superintendent of Animal Industry and Territorial 

Veterinarian. 
L. N. Case, Assistant Territorial Veterinarian. 
H. B. Elliot, Deputy Territorial Veterinarian for Hawaii. 
J. C. Fitzgerald, Deputy Territorial Veterinarian for Maui. 
A. R. Glaisyer, Deputy Territorial Veterinarian for Kauai. 

DIVISION OF HYDROGRAPHY. 

G. K. Larrison, Superintendent of Hydrography. 

R. C. Rice, Office Engineer. 

H. A. R. Austin, Junior Engineer, 

C. T. Bailey, Assistant Engineer. 
R. D. Klise, Assistant Engineer. 
W. V. Hardy, Assistant Engineer. 

D. E. Horner, Field Assistant. 
J. Kaheaku, Computer. 

E. E. Goo, Cleric. 

CLERICAL STAPF. 

Mrs. C. L. Seybolt, Cleric and Stenographer. 

Mrs. E. U. Kuhns, Librarian and Stenographer. s 

Daniel Logan, Editor of the Forester. 



Board of Agriculture and Forestry 

PUBLICATIONS FOR DISTRIBUTION. 

The Board of Commissioners issues for general distribution to per- 
sons in -the Territory, annual reports, bulletins, circulars, copies of it» 
rules and regulations, and other occasional papers, which may be had, 
free, upon application. 

A complete list of the publications of the Board available for dis- 
tribution (together with the titles of certain issues now out of print) 
is to be found on the cover of the last biennial report. 

Applications for publications should be addressed to the Mailing 
Clerk, P. O. Box 207, Honolulu, Hawaii. 



DIVISION OF HYDROGRAPHY. 

Rooms 17-22 Kapiolani Bldg. Tel. No. 3662. 

The Division of Hydrography has on hand free publications relative 
to the water resources of the Hawaiian Islands. These publications 
furnish detailed data as to daily, monthly, mean, maximum, and minimum 
run-off of streams and ditches, and also cuts and maps pertaining to the 
■different islands. These publications will be mailed free of charge ou request. 

The records and maps of this division are available for inspection 
by any one wio desires information relative to water resources, topo- 
graphy, etc. Blue print copies of hydrographic data relative to any 
stream, ditch, spring, etc., which may be under observation by this 
ttviftion will be mailed free of charge on request. 

G. K. LAERISON, 
Superintendent of Hydrography. 



